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(54) INFRARED DETECTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a method of manufacturing an infrared detecting 
device where an infrared image in focus can be obtained on an infrared 
detecting element even if it is located at the end of a large number of 
infrared detecting elements arranged in a line by a method wherein the 
photodetecting part of an infrared detecting element is located on the focal 
plane of an optical equipment. 

CONSTITUTION: Infrared detecting elements 4 formed on a compound 
semiconductor substrate 1 and semiconductor elements formed on another 
substrate or a wiring pattern are bonded together by pressure with metal 
bumps 5 and 8 for the formation of an infrared detecting device, where the 
compound semiconductor substrate 1 is cut into pieces of prescribed size, 
and each piece is provided with infrared detecting elements 4. The pieces 
of the divided substrate 1 are joined together making cut surfaces butt 
against each other so as to arrange the detecting elements 4 on the focal 
plane 13 of an optical equipment of an infrared detecting device composed 
of the elements 4. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to infrared detection equipment and its manufacture method. An infrared 
detecting element is formed in a compound semiconductor substrate like narrow mercury and cadmium tellurium of an energy 
gap (HgCdTe), and the signal-processin g element which carries n ut signal processing of the detection signal of this detectio n 
element is formed in a semiconductor substrate like a silicon (Si) substrate. 

[0002] And sticking-by-pressure junction of both elements is carried out using the metal bump of an indium (In) } and hybrid 

type infrared detection equipment is formed. 

[0003] 

[Description of the Prior Art] The conventional manufacture method of such infrared detection equipment is described. As 
(Jf^Y snown ifl-di awjng 4 (a), o n the cadmium tellurium (CdTe) substrate 1, a liquid phase epitaxy etc. is used, the p type HgCdTe 
" crystal 2 is formed, the ion implantation of the boron (B) ion is carried out to the predetermined field of this HgCdTe crystal 

2, n type layer 3 is formed in it, pn junction is prepared and the infrared detecting element 4 which consisted of a photodiode 

and has been arranged in the shape of an array is formed. 

[0004] And as shown flraw^g A covering formation of the metal bump 5 who consists of In on this infrared detecting 
element 4 is carried out by methods, such as vacuum evaporation o^A signal-processing element 6 like the CCD which, on the 
other hand, carries out signal processing of the detection signal acquired by this infrared detecting element 4 is formed in the 
Si substrate 7, and the metal bump 8 of In is formed by methods, such as vacuum evaporationo, also on this signal-processing 
element 6. 

[0005] And both substrates 1 and 7 Press fixtures 9 and 1 1 of flip-chip-bonder equipment It installs upwards and they are both 
substrates 1 and 7. Elements 4 and 6 Metal bumps 5 and 8 of In who prepared upwards Sticking-by-pressure junction is 
pressed and carried out, and infrared detection equipment is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, such infrared detection equipment is wanted to have a resolution 
performance between altitude increasingly, and the infrared detection equipment of the shape of an array which there are 
many elements increasingly and was carried out in connection with it is required. 

[0007] However, the wavelength of infrared radiation is several micrometers. About ten micrometers It is a range, and since 
an element has sensitivity and is lost, it is impossible to form an element size smaller than this wavelength field. Therefore, 
since the size of an element has restrictions, when many infrared detecting elements are prepared in a seriate, there is a 
possibility that the size from the end of the infrared detecting element arranged to this seriate to the other end may grow into a 
length of several cm. 

[0008] When carrying out incidence of the light to such an infrared detecting element, as it is shown in drawing 4 (c), the 
condenser lens 12 of an optical instrument is used, and it is Arrow A. There is a possibility that condense the shown incidence 
infrared radiation and incidence is carried out to an infrared detecting element 4, and the focal plane 13 of a condenser lens 12 
may not agree in the light-receiving side of an infrared detecting element 4 from end 4A o f an infrared detecting element in 
this way when the size to other end 4B is long, and there is a problem from which a clear 

[0009] this invention aims at offer of the infrared detection equipment with which the focal plane of the condenser lens of the 
optical instrument of this detection equipment canceled un-arranging [ which stops agreeing in the light-receiving section of 
the above-mentioned detection element ], and its manufacture method, even when the above-mentioned trouble is solved and 
an infrared detecting element is arranged for a long time in the shape of an array. 
[0010] 

[Means for Solving the Problem] The infrared detecting element which formed the infrared detection equipment of this 
invention in the compound semiconductor substrate, In the infrared detection equipment which carries out 
sticking-by-pressure junction of the semiconductor device formed in other substrates, or the circuit pattern using a metal 
bump, and changes The aforementioned cutting planes of the compound semiconductor substrate cut in the predetermined size 
are mutually compared so that two or more infrared detecting elements may be included, and it is characterized by having 
arranged to the focal plane of the lens of the optical instrument of the infrared detection equipment which forms two or more 
aforementioned infrared detecting elements using this detection element. 
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[001 1] Moreover, the infrared detecting element which formed the manufacture method of the infrared detection equipment of 
this invention in the compound semiconductor substrate, In manufacture of the infrared detection equipment which carries out 
sticking-by-pressure junction and forms the semiconductor device formed in other substrates, or a circuit pattern using a metal 
bump The compound semiconductor substrate in which the aforementioned infrared detecting element was formed is cut in a 
predetermined size so that two or more infrared detecting elements may be included. The infrared detecting element which 
has arranged on the press fixture which has the curved surface which compares mutually the cutting plane of the cut this 
compound semiconductor substrate, and agrees in the focal plane of the lens of the optical instrument of the infrared detection 
equipment formed, and has been arranged on this press fixture, It is installed on other press fixtures and characterized by 
carrying out sticking-by-pressure junction of the semiconductor device formed in other substrates, or the circuit pattern. 
^f0012] 

jPunctipn] The infrared detection equipment of this invention compares mutually the cutting planes of a compound 



semiconductor substrate which cut in the predetermined size and this cut the compound semiconductor substrate which 
arranged many infrared detecting elements in the shape of an array so that two or more aforementioned infrared detecting 
elements might be included, and it is made for two or more of these infrared detecting elements to a gree in the focal plane of 

L t fip l fin < g Of ^1 nptir.aUn r. trnmp.n tfc " 

[0013] The method of this invention divides this detection element for the compound semiconductor substrate in which the 
array-like infrared detecting element was formed, to the block of predetermined-number **** plurality. And it installs on the 
press fixture which has the curved surface which agrees the divided compound semiconductor substrate in the focal plane of 
the condenser lens of the optical instrument of the infrared detection equipment formed in it as compares a cutting plane 
mutually. 

[0014] On the other hand, Si substrate in which the signal -processing element was formed is installed on a flat press fixture, 
and it forms a metal bump so that it reaches the edge of the element which both arranged, and the height of the metal bump of 
In may be kept high. 

[0015] If it does in this way, carrying out a position gap will become less than the focal plane of the condenser lens of an 
optical instrument also near the light-receiving section of the detection element of the edge of an infrared-detecting-element 
array, and a clear infrared image will come to be obtained. 
[0016] 

[Example] Hereafter, it explains to a detail per example of this invention using a drawing. Drawing 1 is the cross section of 
the infrared detection equipment of this invention. T he p typ e HgCdTe crystal 2 is formed on the cadmium tellurium (CdTe) 
substrate 1 so that it may illustrate, ntvpe layer 3 is formed in the predetermined field of this HgCdTe crystal 2, pn junction is , 
formed and the infrared detecting element 4 which consists of a photodiode is formed in the shape of an array. ^ — MqmM 
[0017] The CdTe substrate 1 is divided into two or more predetermined blocks, and the metal bump 5 who consists of In on 
this infrared detecting element 4 is formed by methods, such as vacuum evaporationo, so that the infrared detecting element 4 
- I of the amount of predetermined numbers may be included among this infrared-detecting-element array. 
jLot/Pfc t 0018 ] Moreover, also on t he signal-processing element 6 .f orme d in the Si substrate 7 T a vacuum deposition etc. is used and 
A^^^the metal bump 8 of In is formed. And vacuum adsorption is carried out on the sticking-by-pressure fixture which has a 
jQ{ X f*J curved surface corresponding to the focal plane 13 of the lens which compares the cutting plane and mentions later the CdTe 
^ substrate 1 of each other which carried out [ above-mentioned ] cutting, and sticking-by-pressure junction of the metal bump 5 
/ and the aforementioned metal bump 8 who formed on the CdTe substrate 1 is carried out. 
f \*H *<fC [0019] Infrared detecting element 4 which the light-receiving section of the infrared detecting element 4 arranged in the shape 
of an array would come to agree in the focal plane 13 of said condenser lens, and will have arranged to the seriate of a long 
size if done in this way Since it changes so that it may agree near the light-receiving section in the focal plane 13 of a 
condenser lens also in both ends, the infrared detection equipment which can form a clear infrared image without a blooming 
is obtained. 

[0020] The manufacture method of the infrared detection equipment of such this invention is described. As shown ir Ldrawing 
2 (a)^_ on t he cadmium tellurium (CdTej substrate 1, a liquid phase epitaxy etc. is used, the p type HgCdTe crystal 2 is formed,^ 
the ion implantation of the boron (B) ion is carried out to the predetermined field of this HgCdTe crystal 2, n type layer 3 is 
formed in it, pn junction is prepared and the infrared detecting element 4 which consists of a photodiode is formed in the 
shape of an array. 

[0021] Subsequently, as sho wn in drawing 2 (b), the CdTe substrate 1 is divided into two or more predetermined blocks so 
that the infrared detecting element 4 of the amouht of predetermined numbers may be included among this 
infrared-detecting-element array. Subsequently, as shown in drawing 2 (c), the metal bump 5 who consists of In is formed by 
methods, such as vacuum evaporationo, on this infrared detecting element 4. 

[0022] This metal bump's 5 height is the infrared detecting elements 4A and 4B of the both ends of a train. Metal bumps 5A 
a nd 5B wh o form Height is kept higher fhfln the height of metal bump 5C formed in infrared-detecting-elem ent 4C of the 
center section of t he train. 

[0023] Moreover, also on the signal-processing element 6 formed in the Si substrate 7, a vacuum deposition etc. is used and 
the metal bump 8 of In is formed. This metal bump's 8 height is the signal-processing elements 6 A and 6B of the both ends of 
a train. Metal bumps 8A and 8B who form Height is kept higher than the height of metal bump 8C formed in 
signal-processing element 6C of the center section of the train. 
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[0024] Subsequently, the CdTe substrate 1 cut in the shape of [ aforementioned ] a block to be shown injlrnwing 1 fcljs used 
on the press fixture 9, and a vacuum adsorption process etc. is installed. The curved surface 21 of this press fixture 9 makes 
the focal plane 13 of the condenser lens of the optical instrument used for the infrared detection equipment formed agree, as 
shown in drawing 4 (c). 

[0025] Moreover, the signal-processing element 6 a nd the Si substrate 7 in which the metal bump 8 was formed are installed 
on the flat press fixture 11, and sticking-by-pressure junction of the metal bump 5 and the aforementioned metal bump 8 who 
formed on the CdTe substrate 1 is carried out. 

[0026] This state where sticking-by-pressure junction was carried out is shown in drawing 3 flVi When [ this ] carrying out 
sticking-by-pressure junction, said flat press fixture 1 1 is formed using the transparent plastic sheet which can penetrate 
infrared radiation from a rear-face side. 

[0027] And metal bumps 5 and 8 after carrying out incidence of the infrared radiation and performing alignment of a 
signal-processing element and an infrared detecting element using the infrared image which carried out incidence using 
alignment equipment from the rear-face side of the Si substrate 7 Sticking-by-pressure junction of the comrades is carried out. 

[0028] Infrared detecting element 4 which the light-receiving section of the infrared detecting element 4 arranged in the shape 
of an array would come to agree in the focal plane 13 of said condenser lens, and will have arranged to the seriate of a long 
size if done in this way Since it changes so that it may agree near the light-receiving section in the focal plane 13 of a 
condenser lens also in both ends, the infrared detection equipment which can form a clear infrared image without a blooming 
is obtained. 

[0029] Moreover, although the element which carries out metal bump junction with an infrared detecting element 4 was used 
as the signal-processing element 6 formed in the Si substrate 7 in this example, you may connect the circuit pattern which 
formed in other insulating substrates the circuit pattern connected to this signal-processing element 6 as other examples, and 
was formed in this insulating substrate, and an infrared detecting element 4 by the metal bump. 
[0030] 

[Effect of the Invention] It comes to agree near [ which was described above ] the light-receiving section of the infrared 
detecting element which constitutes this detection equipment like according to the manufacture method of the infrared 
detection equipment of this invention in the focal plane of an optical instrument, and is effective in the infrared detection 
equipment of a clear infrared image which a blooming does not produce being obtained. 



[Translation done.] 
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